Aldehyde dehydrogenase activity as the rate-limiting factor for acetaldehyde metabolism in rat liver.
The velocity of acetaldehyde metabolism in rat liver may be governed either by the rate of regeneration of NAD from NADH through the electron transport system or by the activity of aldehyde dehydrogenase (ALDH). Measurements of oxygen consumption revealed that the electron transport system was capable of reoxidizing ALDH-generated NADH much faster than it was produced and hence was not rate-limiting for aldehyde metabolism. To confirm that ALDH activity was the rate-limiting factor, low-Km ALDH in slices or intact mitochondria was partially inhibited by treatment with cyanamide and the rate of acetaldehyde metabolism measured. Any inhibition of low-Km ALDH resulted in a decreased rate of acetaldehyde metabolism, indicating that no excess of low-Km ALDH existed. Approximately 40% of the metabolism of 200 microM acetaldehyde in slices was not catalyzed by low-Km ALDH. Fifteen of this 40% was catalyzed by high-Km ALDH. A possible contribution by aldehyde oxidase was ruled out through the use of a competitive inhibitor, quinacrine. Acetaldehyde binding to cytosolic proteins may account for the remainder. By measuring acetaldehyde accumulation during ethanol metabolism, it was also established that low-Km ALDH activity was rate-limiting for acetaldehyde oxidation during concomitant ethanol oxidation.